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Abstract 


Dietary supplements containing essential nutrients such as vitamins, minerals, and herbs are 
widely used to enhance overall nutrition and health. This study aimed to assess the consumption 
patterns and knowledge of dietary supplements among young adult women in Lahore, Pakistan. 
This cross-sectional study was conducted over three months at Lahore College for Women Univer- 
sity; young adult women aged 18 to 25 years who were enrolled in any bachelor’s degree program 
were recruited using a convenience sampling technique. The following data were collected using 
a self-administered questionnaire: demographic information, supplement usage, and perceptions. 
The data were analyzed using SPSS version 25.0 to calculate frequencies and percentages. Of the 
333 questionnaires distributed, 303 were returned, resulting in a response rate of 90.99%. The mean 
age of the 303 participants was 23.06 + 0.058 years, with 98.35% being unmarried. Most participants 
reported a monthly household income between 50,001 and 75,000 PKR (73.59%) and were predom- 
inantly in their fourth (44.22%) or fifth year (43.56%) of study, mainly in health sciences disciplines 
(72.28%). A majority (83.80%) reported taking dietary supplements, primarily for health enhance- 
ment (58.66%), improving bone and joint health (32.68%), and increasing muscle mass (37.01%). 
Supplements were mostly purchased from pharmacies (85.04%) and taken under the advice of doc- 
tors or nutritionists (74.80%). Common supplements included vitamins, calcium, and multivita- 
mins, with most participants taking one supplement at a time (84.25%) and consuming them daily 
(35.04%) or 2-3 times per week (27.95%). Notably, 72.44% perceived benefits from taking supple- 
ments, and 49.61% intended to repurchase them. Concerns about potential side effects or interac- 
tions were also substantial (58.66%). This study revealed that young adult women in Pakistan fre- 
quently use dietary supplements for various health benefits, primarily by purchasing them from 
pharmacies and following healthcare professional advice. Despite positive perceptions and inten- 
tions to repurchase, concerns about safety and interactions remain. 
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1. Introduction 


A dietary supplement is a product containing essential nutrients, such as vitamins, 
minerals, herbs, and nutrient-rich foods, designed to enhance an individual’s diet and 
improve the overall nutritional value of their food intake [1]. The Food and Drug Admin- 
istration (FDA) defines dietary supplements as substances developed to improve a per- 
son’s dietary intake [2]. Currently, their use has increased globally across all age groups 
to promote health benefits, ensure adequate nutrition, and enhance physical perfor- 
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mance [3]. Despite concerns about interactions with medications, supplements are used 
to treat medical conditions such as scurvy and rickets and may also help prevent diseases 
such as cancer and cardiovascular problems [4]. Many people view supplements as nat- 
ural and safe for improving health and preventing disease [2]. 

Dietary supplements resemble drugs but are considered food consumed by users, 
who are consumers, not patients. This raises questions about whether these devices 
should be used by healthy or ill individuals. The growing supplement market offers a 
range of products, some with insufficient scientific validation. Many people use supple- 
ments due to perceived nutrient deficiencies in modern diets and increased awareness 
of the role of nutrition in health [5]. However, misconceptions about supplements and 
medications often lead to their simultaneous use without considering potential adverse 
interactions [6]. 

The use of dietary supplements has increased by approximately 50% over the past 
decade despite ongoing debates about their overall benefits [7]. In the US, adults fre- 
quently take vitamins, minerals, and plant-based supplements in various forms, and the 
literature indicates that over 43% of US children aged 4-8 years and 26% of teenagers aged 
14-18 years use dietary supplements [8,9]. Similarly, 20.4% of Japanese children and ad- 
olescents use dietary supplements [10]. The 2015-2020 Dietary Guidelines for Americans 
recommend adequate intake of essential nutrients such as vitamins A, C, D, and E; cho- 
line; calcium; iron; magnesium; potassium; and fiber. Among these, vitamin D, calcium, 
potassium, and fiber are crucial due to their association with the prevention and man- 
agement of chronic diseases. Moreover, supplements can enhance nutritional intake and 
reduce the risk of nutrient deficiencies. Consequently, most people use them for overall 
health improvement, making supplements popular for health and lifestyle benefits [11]. 

Experts typically recommend the use of daily multivitamins and increased nutrient 
intake for individuals to maintain adequate levels of essential nutrients that can poten- 
tially prevent chronic diseases [12]. Higher intakes of calcium and vitamin D are recom- 
mended for the prevention of osteoporosis, with vitamin D also playing a crucial role in 
disease prevention. Omega-3 fatty acids, specifically eicosapentaenoic acid (EPA) and do- 
cosahexaenoic acid (DHA), are beneficial for cardiovascular and brain function. Addi- 
tionally, supplements such as glucosamine and chondroitin are known to improve joint 
health, while various botanical compounds provide practical health benefits [12]. 

While generally safe, dietary supplements are not without risk. For instance, water- 
soluble vitamins rarely cause toxicity, but excessive vitamin B6 intake can lead to sensory 
polyneuropathy in elderly individuals, and high doses exceeding 500 mg/day may result 
in photosensitivity and neurotoxicity. Overconsumption of fat-soluble vitamins can also 
be toxic; for instance, high doses of vitamin E (800-1200 mg/day) can cause bleeding, and 
even higher doses can lead to symptoms such as diarrhea, weakness, blurred vision, and 
gonadal dysfunction [13]. Given these potential risks and the widespread popularity of 
dietary supplements, particularly among young people, it is crucial to understand how 
these products are consumed and the level of knowledge about their use. This study 
aimed to assess the consumption patterns and knowledge of dietary supplements among 
young adult women in Lahore, Pakistan. Understanding these factors is essential for de- 
veloping targeted educational programs and policies that can help mitigate risks and pro- 
mote the safe and informed use of dietary supplements. 


2. Material and methods 
2.1. Study design and duration 


This cross-sectional study was conducted over a three-month period from January 
to March 2023. 
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2.2. Study setting 


This research was carried out at Lahore College for Women University (LCWU) in 
Lahore, Pakistan, where students from diverse socioeconomic backgrounds and various 
regions across the province of Punjab are enrolled. 


2.3. Participant selection 


The study included young adult women aged between 18 and 25 years who were en- 
rolled in any bachelor’s degree program at the university and consented to participate. 
We excluded participants enrolled from other provinces of the country or international 
students, as well as women with known gastrointestinal problems, nutritional deficien- 
cies, cognitive impairments, or chronic illnesses such as diabetes and cardiovascular dis- 
eases. Furthermore, women who were pregnant, breastfeeding, or currently undergoing 
any medical treatment that could affect dietary supplement intake were not included. 
Finally, participants involved in other clinical studies were excluded to avoid potential 
confounding variables. 


2.4. Sample size 


The sample size was calculated using the Raosoft calculator with a margin of error 
of 5%, a confidence level of 95%, and a response distribution of 82.28% based on a previ- 
ous study on women taking dietary supplements [14]. The sample size was calculated to 
be 222 participants, but it was increased to 333 to enhance the reliability of the findings 
and to accommodate any incomplete or missing data. 


2.5. Sampling technique 


The study participants were recruited using a convenience sampling method. 


2.6. Survey development 


A survey questionnaire was developed to gather information on the knowledge and 
usage of dietary supplements among young adult women. The questionnaire included 
sections on demographic details such as age, marital status, monthly household income, 
academic year, discipline of study, awareness and types of nutritional supplements 
taken, frequency of use, and reasons for usage. Participants were asked if they consumed 
dietary supplements, the reasons for intake, the usual purchase locations, the sources of 
advice, the types of supplements consumed, the number of supplements taken simulta- 
neously, the weekly intake frequency, continuous usage without medical advice, ob- 
served benefits, future repurchase intentions, participation in health cam- 
paigns/workshops, perceptions of supplement safety, and potential side effects or inter- 
actions with food, drink, or other medicines [1,15]. 


2.7. Data collection 


The self-administered questionnaires were distributed among the study partici- 
pants, who provided written informed consent prior to inclusion. The principal and 
coprincipal investigators ensured that all participants were fully aware of the study's pur- 
pose, procedures, and their right to withdraw from the study at any time. 
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2.8. Ethical considerations 


This study obtained ethics approval from the Research Committee of the Faculty of 
Pharmaceutical and Allied Health Sciences at Lahore College for Women University, La- 
hore, Pakistan (No. RC/PAHS/1127). 


2.9. Statistical analysis 


The data were analyzed using the Statistical Package for the Social Sciences (SPSS) 
version 25.0 (IBM Corp., Armonk, NY, USA) to calculate frequencies and percentages. 


3. Results 


Of the 333 questionnaires distributed, 303 were returned, for a response rate of 
90.99%. Table 1 presents the demographic profile of the 303 young adult women included 
in the study. Their mean age was 23.06 years (SD = 0.058). The vast majority of partici- 
pants reported being unmarried (98.35%). Concerning monthly household income, the 
largest segment of participants fell within the range of 50,001 to 75,000 PKRs (73.59%). 
Academic distribution revealed that most participants were in their fourth year (44.22%), 
followed closely by those in their fifth year (43.56%). Additionally, the majority of partic- 
ipants were enrolled in health sciences disciplines (72.28%), compared to nonhealth sci- 
ences (27.72%). 


Table 1. Demographics of the young adult women (n = 303). 


Characteristics Frequency (%) Mean + SD 
Age (in years) - 23.06 + 0.058 

; Unmarried 298 (98.35) - 
Marital status F 

Married 5 (1.65) - 

Below 25,000 15 (4.95) - 

Monthly household income (in PKR) ea one!) - 

50,001 - 75,000 223 (73.59) : 

Above 75,000 27 (8.91) - 

Third year 37 (12.21) - 

Academic year Fourth year 134 (44.22) - 

Fifth year 132 (43.56) - 

Diseiplnecrenidy Health sciences 219 (72.28) - 

Nonhealth sciences 84 (27.72) - 


Of the 303 participants, the majority (83.80%) reported taking dietary supplements. 
Table 2 outlines the consumption patterns and knowledge of dietary supplements among 
254 young adult women. The main reasons for supplement intake included health en- 
hancement (58.66%), bone and joint health (32.68%), and increased muscle mass 
(37.01%). Pharmacies were the primary source for supplement purchases (85.04%), and 
advice from doctors or nutritionists (74.80%) was the most common source of guidance. 
Additionally, vitamins (27.17%), calcium (28.35%), and multivitamins (21.65%) were 
among the most frequently consumed supplements. Most participants reported taking 
one supplement at a time (84.25%) and generally took supplements daily (35.04%) or 2-3 
times per week (27.95%). A significant portion perceived benefits from taking supple- 
ments (72.44%) and expressed an intention to repurchase them in the future (49.61%). 
Approximately one-third of participants had attended health campaigns or workshops on 
dietary supplements (31.89%), while concerns about potential side effects or interactions 
were notable (58.66%). 
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Table 2. Consumption pattern and knowledge of dietary supplements among young adult women 


(N = 254). 
Questions Frequency (%) 
Do you take dietary supplements?, (N = 303) aes eae) 
No 49 (16.20) 
Weight reduction 39 (15.35) 
Health enhancement 149 (58.66) 
Dietary supplements intake reasons Muscle mass increase 94 (37.01) 
Aesthetics purposes 15 (5.91) 
Bone and joint health 83 (32.68) 
Pharmacy 216 (85.04) 
Where do you usually purchase supplements? ee Su) 
. Social media platform 5 (1.97) 
Departmental store 25 (9.84) 
Doctor/nutritionist 190 (74.80) 
Scientific magazine 3 (1.18) 
Source of advice for taking dietary supplements Friends 28 (11.02) 
Website/social media 26 (10.24) 
TV ads 7 (2.76) 
Vitamins 69 (27.17) 
Minerals 34 (13.39) 
Proteins and amino acids 40 (15.75) 
Fats 7 (2.76) 
Dietary fiber 21 (8.27) 
Herbs and botanicals 41 (16.14) 
Types of supplements typically consumed Calcium 72 (28.35) 
Iron 54 (21.26) 
Omega-3 fatty acids 24 (9.45) 
Probiotics 37 (14.57) 
Multivitamins 55 (21.65) 
Antioxidants 27 (10.63) 
Others 10 (3.94) 
One 214 (84.25) 
How many supplements do you usually take at the same time? Two 33 (12.99) 
Three or more 7 (2.76) 
Daily 89 (35.04) 
: . 2-3 times per week 71 (27.95) 
How many times per week do you take dietary supplements? , 
3-5 times per week 66 (25.98) 
More than five times per week 28 (11.02) 
Yes 32 (12.60) 
Do you usually continuously take them for more than three 
months without medical advice? ale Pa (7688) 
Sometimes 28 (11.02) 
Yes 184 (72.44) 
Have you noticed the benefits of taking supplements? No 15 (5.91) 
Do not know 55 (21.65) 
Yes 126 (49.61) 
Will you repurchase them in the future? No 13 (5.12) 
When necessary 115 (45.28) 
Yes 81 (31.89) 
Do you think the use of supplements is always safe? No 170 (66.93) 


Do not know 


3 (1.18) 
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Have you attended any health campaigns/workshops on dietary Yes 81 (31.89) 

supplements? No 173 (68.11) 

. — : . Yes 149 (58.66) 

Do you think taking dietary supplements with food, drink, or other No 54 (21.26) 
medicine might have side effects or interactions? - 

Do not know 51 (20.08) 


4. Discussion 


This study investigated the consumption patterns and perceptions of dietary supple- 
ments among young adult women in Pakistan. The demographic analysis revealed that 
the participants were predominantly unmarried and from middle-income households, 
with most enrolled in health sciences disciplines and in their fourth or fifth academic 
year. The majority of participants reported taking dietary supplements, primarily for 
health enhancement, bone and joint health, and muscle mass increase. Pharmacies were 
identified as the main source for purchasing supplements, with advice from doctors or 
nutritionists being the most common source of guidance. The most frequently consumed 
supplements were vitamins, calcium, and multivitamins. Participants generally reported 
positive perceptions of the benefits of supplements, with many indicating an intention to 
repurchase them in the future. However, concerns about the safety and potential inter- 
actions of dietary supplements are also prevalent. 

Our study results are supported by a study conducted in the United Arab Emirates 
that reported 72.3% of health sciences students and 27.7% of nonhealth sciences stu- 
dents, highlighting the high prevalence of dietary supplement use among young adults 
[16]. This may be due to the high usage of social media among young people, who are 
more inclined to take dietary supplements than are their older counterparts. It is well 
known that social media platforms, websites, and mobile phone applications are effec- 
tive means of information dissemination. These media inspire young individuals to use 
various products, such as nutritional supplements, for a healthy life [17,18]. 

A Chinese study also supported our study findings, highlighting that supplement us- 
ers are typically more health conscious than nonusers, considering their food choices 
and overall lifestyle [19]. An Italian study concluded that most supplement users, both 
males and females, reported taking supplements to balance their diet and gain health 
benefits [9]. Furthermore, the use of dietary supplements may have gained popularity 
among young adults because they consider nutrition to increase the immune system's 
ability to fight certain infections. Studies have reported deficiencies in specific micronu- 
trients among COVID-19 patients, which healthcare providers have addressed by pre- 
scribing certain types of nutritional supplements. This prescribing trend, initiated during 
the pandemic, has continued and may also contribute to the high use of dietary supple- 
ments among young adults [20,21,22]. 

Our study revealed that most of the participants used at least one supplement on a 
daily basis, which contrasts with a study conducted among different university students 
in the United States (US) that revealed that most students consumed at least one supple- 
ment per week [23]. However, the same study supported our findings that vitamins are 
the most commonly used supplements, followed by amino acids and calcium. Moreover, 
our study results contradict those of a Polish study that reported that proteins were the 
most preferred dietary supplements, followed by minerals and vitamins [24]. In the US, 
more than half of women above the age of 50 use calcium supplements. However, indi- 
vidual variations and physical activity can significantly influence the consumption and 
selection of different types of dietary supplements based on lifestyle and physiological 
needs [25,26,27]. 
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Our findings are in line with a study that highlighted that a limited number of re- 
spondents were aware of the safety profile of nutritional supplements [1]. However, ex- 
cessive consumption of these supplements can be dangerous, leading to toxicity and 
other health issues, which may result from limited knowledge about their use among the 
general population due to a lack of communication between physicians and patients 
[28,29,30]. Currently, dietary supplements are advertised in an appealing manner and are 
available as over-the-counter commodities, making them easily accessible without the 
consultation of a healthcare professional, which is particularly concerning [5]. This easy 
accessibility, combined with a lack of proper guidance, highlights the need for improved 
communication and education about the safe use of dietary supplements. 

The present study targeted young adult women from diverse socioeconomic back- 
grounds to understand their dietary supplement consumption patterns and knowledge 
using a comprehensive assessment tool, providing valuable baseline information from 
the local context, which is a significant strength. However, the study did not consider 
qualitative parameters or explore the underlying reasons why females consumed dietary 
supplements, which is a limitation. Furthermore, the cross-sectional nature of the study 
limits the ability to establish causality, and the absence of inferential statistics marks an- 
other potential weakness. Future studies may include women of all ages with larger sam- 
ple sizes to draw inferences about the broader population. 


5. Conclusions 


This study revealed that young adult Pakistani women frequently use dietary sup- 
plements for health enhancement, bone and joint health, and muscle mass improve- 
ment. The most common supplements, including vitamins, calcium, and multivitamins, 
are primarily purchased from pharmacies and are used under the guidance of healthcare 
professionals. Despite positive perceptions and intentions to repurchase, concerns about 
safety and interactions persist. Future research should include more diverse demo- 
graphic and qualitative parameters to better understand supplement use across different 
sociodemographic factors. 
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